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FOREST PLANTING IN WESTERN KANSAS. 



nmtoDTTcnoN. 

The investigations upon which this report ia based were made for 
the purpose of determining the kinds of forest trees best adapted to 
western Kansas and the methods of treatment which have proved 
most successful. Since there is little likelihood that more than small 
local areas of the region can ever be irrigated, only the species which 
can be grown without irrigation are described. With an artificial sup- 
ply of water better results can be obtained with these species, and 
others that could not be grown without it can be introduced. 

Whatever may be the reasons for the absence of natural foi'ests on 
the Great Plains, a close study of established plantations proves that, 
with an intelligent selection of species and proper care, planted trees 
can, to a eonsiderable extent, be made to supply the deficiency. 

It is generally act^epted that for the most auucessf ul agricultural con- 
ditions from 10 to 25 per cent of the land should be forested. There 
is little likelihood that this proportion will ever be attained in western 
Kansas. Yet the planting that will come as the State inci'eases in age 
and wealth will be sufficient to exercise a marked effect on the land- 
scape, and to supply wood for many domestic purposes. In favored 
localities commercial returns may be expected; elsewhere the recom- 
pense to the planter will take the form of increased comfort and con- 
venience. The American has in many regions ruthlessly destroyed 
his natural forests, but with characteristic energy be is creating 
woodland where none existed before. As a result of past attempts, 
sufficient data are at hand to justify fairly certain conclusions as to 
how far and under what conditions forest planting is practicable. 

On the Plains the most extensive early plantings were made to 
secure title under the timber-culture law. They generally resulted in 
failure because of poorly chosen species and neglect. The man who 
made a timber-culture filing did so to get 160 acres of land, not because 
he cared for trees, or had suiBcient experience to grow them. If he 
could evade the law and "prove up" without any trees whatever, he 
was altogether too likely to consider himself that much ahead. There 
were some well-planted and conscientiously cared-for claims, which 
now speak for themselves. The majority, however, amounted to little 
or nothing. After various modifications, the law was repealed in 1S91. 
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The landowner now plants because he wants trees. Consequently 
he is careful in bis choice, and gives more after attention than did his 
predecessors. 

TEBItlTOBT C0VEBI2). 

The region most closely examined for this report was that part of 
the State westward of the ninety- ninth meridian, which pa^s^ near 
Kearney, Nebr., along the western edge of Smith, Osborne, Russell, 
Barton, Stafford, Pratt, and Barber counties, in Kansas, and a few 
miles west of Alva, Okla. But since the State boundary is wholly ■ 
artificial, the conclusions reached apply equally well to neighboring 
portions of other States. The study may therefore be said properly to 
cover the territory lying between the Platte and the Cimarron rivera, 
and between the ninety-ninth and one hundred and third meridians. 
It thus includes a little of northern Oklahoma, a considerable strip of 
eastern Colomdo, and a portion of aouthwestem Nebraska, 

PSrSIOAL FEATUKES. 

This region is a part of the long eastward slope from the Rocky 
Mountains called the "Great Plains," and on the west includes much, 
of the subdivision which geologists have named the "High Plains." 
The altitude runs from between 1,500 and 2,000 feet on the eastern bor- 
der to 4,000 and over on the western. Although the rise is so uniform 
as to be scarcely perceptible, with the increasing elevation and dimin- 
ishing precipitation fewer forest species can be grown successfully. 

The geological formations are mostly Cretaceous and Tertiary. The 
former are exposed on the east, but are overlapped by the latter west- 
ward. Rock, whei^e it occurs, is generally limestone, with occasional 
beds of sandstone. Though rock is often abundant in the bluffs, culti- 
vated fields are uniformly free from stone or gravel. 

The principal rivers are the Republican, Solomon, Saline, Smoky 
Hill, and Arkansas. Smaller tributary streams and creeks are quite 
numerous. 

The soil on the uplands is generally of the type named by Professor 
Hay "plains marl," and has great depth and fertility. Much of the 
soil in southern Nebi-aska is loess, the good qualities of which are well 
known. In Oklahoma and southern Kansas occur the strikingly red 
sands and clays of the Red Bed formation. Valley soils are frequently 
loamy sand or sandy loam along the main streams, and of still heavier 
composition in the minor creek bottoms. Con-elated with this differ- 
ence in soil between the main and tributary streams is the noticeable 
preponderance of natural timber along the latter. Along the south 
side of the Arkansas a belt of sand hills is generally found, narrow 
in the upper part, but widening to some 30 miles south of Great 
Bend. Small sandy areas occur in various places. ,-, , 
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CLIMATE. 11 

Since soil conditions are very uniform, only the types of location 
Imj^ed on relative situation, viz, valley and upland, are u»ed in this 
I'eport. Valley or lowland areas are those alon^ sti'eams, where per- 
inanent water exists at not more than 25 feet, a depth beneath the sur- 
face not too great for trees to be benefited bj' it. The upland areas 
comprise the main part of the region. On them the tree roots never 
reach water, which is oft«n 100. to 200 feet below the surface. 

A sandhill region has more in common with the valleys than the 
uplands, even when its situation is Relatively high. Few people realize 
liow much moisture a sandhill soil contains. There is practically no 
surface run-off; all the water which falls sinks into the ground. The 
soil never hakes, but is always in a receptive condition. The evapora- 
tion is less than from a clay soil, and a larger percentage of the moisture 
is available for plant use. The eottonwood and the sandbar willow are 
found growing natui'ally in the sandhills of Kansas and Nebraska, 
which is evidence that good conditions of soil moisture exist. The 
sandhills, therefore, are favorable localities for tree planting. 

CLZKATE. 

The climate of western Kansas is ordinarily classified as subhumid 
or semiartd. Its chief characteristics are those common throughout 
the Great Plains. The average annual precipitation i.s sufficient for 
paying crops. The distribution, however, is subject to great fluctua- 
tions. The summer rainfall comes mostly from local thundei' storms, 
whose erratic courses may or may not overlap. Consequently one 
locality often receives enough i-ain during the season, while another a 
few miles away suffers from drought. 

There is also a marked tendency to a succession of wet and dry sea- 
sons over the entire legion. This is well illustrated by comparing 
the records at Dodge for 1883 and 1884 with those for 1893 and 1894. 
It happens that there is a ten-year period in this case, but observations 
do not prove any regular periodicity. 

Annvai precipitation, at Tkidye, Kam. 
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The wet years of 1 883 and 1884 were largely responsible for the 
" boom," which resulted in the i"apid settling upof the country between 
the 3'earsl885 and 1887, while the dry seasons of ten years later caused 
wholesale depopulation, ^-- i ^ 



12 FOREST PLAHTING IN WESTERN KANSAS. 

The average precipitation at the principal Weather Bureau stations, 
with the number of years that tiie record has been kept, is given in 
the folloinDg table; 

Average nnnun^ precipUation. 
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While the record at Dodge is the only one covering a sufficient 
period to be considered approximately correct, the other« are good 
indications, and it may be assumed that the average for the entire 
region is not far from 20 inches. With this may be compared 26,32 
inches, the average annual precipitation for the middle of the State, 
and 34.33 inches for the eastern part. 

It is noteworthy that most of the pvecipitation on the Plains is dur- 
ing the growing season. Dodge, for instance, with only 19.84 inches 
annually, has 15.5 inches in the six months f i-om April 1 to October 1. 
Rochester, N. Y., with 35 inches annually, has but 17.5 during the 
same period. In other words, 78 per cent of the precipitation at 
Dodge comes at the time when it is most needed, while Kochester 
receives but 50 per cent of its total in the same time. 

One of the most disagreeable cliai-acteristies of the climate of the 
Plains is the high winds, which sweep across them unhindered by either 
natural or artificial barriers. The prevailing direction is northwest in 
winter and southerly in summer, and soil moisture is absorbed with 
extraordinary rapidity, especially in the warm season. The dreaded 
"hot wind," which strikes gi-owing ci-ops with such deadly effect, is 
a hot, dry blast of air that takes water from the leaf surfaces of vege- 
tation faster than it can be supplied by the roots; consequently plants 
wilt and even die if the wind is long continued. The northerly winter 
winds, while causing much les.s evaporation, are hard upon stock and 
trying for men. 

The average wind velocity at Dodge City, Kans., is 12 miles per 
hour. In spring, however, it is considerably higher, especially in the 
afternoon hours, when an average speed of 20 miles an hour may be 
maintained for a month at a time. High winds are also quite frequent. 
In the ten years ending with 1903 there were eighty -one occasions on 
which the wind blew at the rate of 40 miles and upwai-d an hour. 
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EfE'ECT OF FORESTS ON CLIMATE. 13 

As a result of these constant drying winds, taken in connection with 
the meteorological conditions which prevail in westein Kansas, the 
annual evaporation from a water surface is about 54 inches. This 
means that if it were possible to have a lake in western Kansas whose 
level depended wholly upon direct precipitation and evaporation, its 
annual decrease in depth would be 34 inches. The relative humidity, 
according to the Dodge recoixl, averages 60 to 65 per cent. The 
following table is especially instructive: 

Annwd precipUatlim and crajHrrdd'oii. 

StBtlOII. 



I>odge. Kans... 
North Platte, N. 



Thus it will be seen that the gi-eat wheat-growing district of the 
valley of the Red River of the North has a precipitation practically 
identical with that of western Kansas, and slightly less than the Staked 
Plains of Texas. The southern region, however, has more wind, 
higher temperature, greatly incrt_3ed evaporation, and a more uneven 
distribution of rainfall. These are adverse conditions for planting and 
growing trees, and to overcome them requires an intelligent selection 
of species and a system of cultivation which reduces the evaporation 
of soil moistui'e to a minimum." 

EFTEiCT OF FOKESTS ON CUMATi:. 

Many of the residents of the Plains region believe that increased 
cultivation of the soil, forest planting, and the building of reservoirs 
to catch storm waters will cause a permanent increase in the precipi- 
tation. But this theory is unsupported by proof. The records that 
have been kept long enough to warrant any general conclusions indi- 
cate simply wet and diy periods of variable length, which result in a 
fixed average precipitation. Much has been said concerning the effect 
of forests on climate, but little is known exactly, and most of what is 
known contradicts the popular Iteliefs. The heaviest rainfall in the 
world occurs in regions that are densely forested, but the rain undoubt- 
edly causes the forests, not the forests the i-ain. The most that can be 

"For a detailed disi;ussion of the climale and geology, the reader ie referred to 
publicationfl ot tlie U. S. Weather Bureau, and the paper, "The High Plains and 
Their Utili nation," in Vol. IV of the Twenty-firat Annual Report of the U. S. Geolog- 
ical Survey, 

1302— Xo. 52—04 2 



14 FOREST PLANTING IN WE8TBRN KANSAS. 

said from the facts at hand is that an inu'ease of precipitation by f oreutij 
is not demonstrated. Even were it otherwise, planting sufficient to 
affect general climatic conditions would need to be on so large a scale 
as to be wholly impracticable. 

On the other hand, observations show that within the forest extremes 
of both heat and cold are modified, and that the evaporation from a 
water surface is less than one-half that in the open, while the evapora- 
tion from soil covered with forest litter is about one-eighth that from 
bare fields. Forests check the run-off to a great extent. The amount 
of wat«r transpired by a. forest is considerably less than that given off 
by a similar area of ordinary agricultural crops. 

These facts point to conclusions about which there is no doubt. 
Forests are conservers of moisture. They are the best natural means 
of saving the water that falls, and are of great utility for this rea- 
son, regardless of their problematical effect upon the amount of 
precipitation. 

The principal effect of tree planting on the climate of western Kan- 
sas will be to check the winds and lessen evaporation in the immedi- 
ate vicinity of the plantation." 

SHELTEBBELTS AND WINDBREAKS. 

The terras "shelt«rbelt" and "windbreak" are 6ften used inter- 
changeably. When distinguished, shelterbelt is applied to trees 
planted in groups of considerable size, while one or two rows to check 
the wind is called a windbreak. Since this discussion applies equally 
well to both shelterbelts and windbreaks, the latter term is chosen for 
the sake of simplicity. 

In an open country of high winds, nothing adds more to the comfort 
of existence than a protecting belt of trees about the home. Whether 
the wind be the hot one of summer or the snow-laden blast of winter, 
its force is spent on the trees, and the house within is not swept by 
every passing gust. Orchards need windbreaks to save them from 
injury in the gales that accompany summer storms as well as to pro- 
tect them from ordinary winds throughout the year. Gardens are 
more successful when surrounded by trees. Windbreaks benefit ani- 
mals as much as their owners. Evans Brothers, of Garden City, Kaus., 
are planting trees about the board windbreaks in their winter pastures, 
and their example might profitably be followed by other ranchmen 
whose pastures are lacking in natural shelter. 

Any species that is adapted to the region and suits the taste of the 
planter maybe used for a windbreak. Whore they will succeed, ever- 

oAn extensive disciUMion of the relation between forest and climate ia found in 
Bulletin No. 7 of the Division of Forestry, tJ. 8, Deiwttment of Agriculture, entitled 
"Foreat Influences." 
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greens are desirable, since they afford better winter protection than 
the deciduous species. The man who wants a windbreak, however, 
does not care to wait for slow-growing trees. The Austrian and Scotch 
pines grow quite rapidly and serve the purpose well. A windbreak 
consisting of a single row, to be effective, should be of a densely-grow- 
ing type that branches close to the ground. For low breaks of this 
character the Russian mulberry and Oaage orange are excellent. The 
tamarix, while more like a large shrub than a tree, does well for low 
windbreaks around garden jiatches and similar areas. It is easily prop- 
agated by cuttings, grows rapidly, and is quite hardy. The tamarix 
ie often called "tamarack," or "mountain tamarack," hut these names 
do not properly apply to it. The cottonwood is the common tree used 
for windbreak purposes in the valleys. - 

One of the most important functions of the windbreak is the saving 
of soil moisture within the protected area. In the Monthly Weather 
Review for September, 1888, were published the results of experiments 
made by the United States Signal Service to determine the effect of 
the rate of wind on evaporation from a water surface. The experi- 
ments were made with a Piche evaporometer, under constant conditions 
of humidity and temperature. The figures obtained are given in the 
following table, in which wind velocity is expressed in miles per hour 
and the unit of evaporation is that in a calm: 



w,.,. 


SS: 


5 
]0 


3 8 


15 




20 


6.7 


30 


6.Z 



A 25-mile wind is not uncommon on the Plains, and since it causes 
six times the evaporation that would occur in a calm at the same 
humidity and temperature, one can easily understand the rapidity with 
which the moisture from a summer shower disappears. Taken the 
year through, the wind averages more than 10 miles an hour, which is 
sufficient to cause four times the evaporation there would be inacalm. 

An experiment made by King" furnishes some interesting informa- 
tion in regard to the checking of evaporation by a windbreak. He 
used a modified form of the Piche instrument, placed so as to give the 
evaporation from a water surface 1 foot above the ground at varying 

o V. H. King, Bulletin No. 42, Agric. Esp. Sta., University of WigcoiiBin, October, 
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distanceti from an oak grove. THkiag the evftpui-ation at ^0 feet from 
the grove as unity, the following results were obtained: 
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Neither the height of the grove nor the rate of wind is given, though 
the statement is made that a light wind was blowing. The table shows 
that the evaporation at 200 feet from the windbreak was 41 per cent 
more than at its base, and at 300 feet 66 per cent more. The evapora- 
tion from 300 feet onward was practically constant, showing that to be 
the limit of the influence of the windbreak in this experiment. 

While a few accurate experiments have been made to determine 
bow far a windbreak is effective, it is a safe practical assumption that 
it protects the ground for a distance equal to ten or fifteen times its 
height — some observers say a rotl for every foot. If a large field were 
crossed by a series of windbreaks 30 feet high and 20 rods apart, there 
is no doubt that they would be very effective, since the wind would 
reach each succeeding break with diminished force. 

WOOBLOTS. 

In many situations it will be a paying investment for the farmer to 
put out a small plantation, simply to produce his own wood for fuel 
and other purposes. It is true that some time must elapse before the 
plantation begins to be productive, but by choosing rapid-growing 
species and planting closely the thinnings which will be necessarj' in 
a few years, even though the trees be small, will do for the wood pile 
and help make the owner independent of coal famines. One may 
well be thankful if, when the supply of fuel gets low, he can go into 
his woodlot and cut a load without expense instead of hauling high- 
priced coal from the distant town. 

The choice of species for a woodlot depends somewhat upon the 
location. Trees that grow i-apidly, and at the same time produce good 
wood, are, of course, preferable. If they also sprout from the stumps, 
a little care will maintain the supply indefinitely. Where it succeeds, 
the black locust combines these desirable qualities in the highest degree, 
and, as mentioned further on, a proper method of handling will gener- 
ally enable good results to >>e obtained despite the troublesome borer. 
The Osage orange also is an excellent tree for the woodlot. Its wood 
is exeedingly durable, and the sprout growth abundant. While it 
grows more slowly than the locust, it is hardier, and is free from borers, 
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DETAILS OF PLANTING. 17 

SO that it can be given more time in which- to develop, (li-een ash, 
Russian mulberry, and hardy catalpa are alao good trees for the wood- 
lot, though the range of the last in more restricted than that of the 
other species. 

A mixture of species is oft«n advantageous. By its use differences 
in habits of growth and ability to withstand shade can be made to 
assist the development of trees of good form, and at the same time the 
owner oan have both fast and slow growing trees and a wider choice 
of timber for varying needs. A mixed plantation of hardy catalpa 
and Osage orange or Russian mulberry has been found to be valuable, 
since the catalpa forces the Osage orange and mulberry to grow rapidly 
upward in order to obtain light, while itself shedding its lower 
branches in the denser shade of its neighboi- soonei' than it would if 
it grew by itself. 

BXTAILS OF FLANTIKG. 



The best time for the planting of forest trees is in the spring, just 
before growth starts. This is also the best time for pruning, an opera- 
tion which necessarily accompanies transplanting to a certain extent. 
Many people hold to the idea that evergreens should be set out in June or 
August, Evergreens can be successfully transplanted at any season 
of the year, provided sufficient care is taken. Coniferous trees trans- 
pire only one-tenth to one-sixth as much water as the broadleaf species; 
consequently their roots are not called upon to furnish such great 
quantities of water to the thirsty leaves before getting established in 
the new abode. For this reason pines and cedars do not require trim- 
miug back when set, and the time of the year is less important than 
with other species. Nevertheless, the best time for transplanting any 
tree is the dormant period, and there is no reason for making ever- 
(freens an exception to the rule. 

Great care must be taken, however, to keep the roots moist in 
transplanting. If the resinous liquids in theui once dry out, the tree 
will not live, no matter how abundant the subsequent supply of water. 
A young cottonwood may be dug up, shaken free from dirt, and 
thrown down in the sunshine for several hours without killing it, if 
the roots are given a good soaking when it is set. The same treatment 
of cedar or pine would insure death. Nursery stock often dies, either 
because it dried out on the road or because it was not properly cared 
for on arrival. Trees that have been sliipped should have their roots 
dipped in a puddle of water and earth, about the consistency of cream, 
and should be planted as soon as possible. If the conditions are not 
favorable for planting immediately, they should first be puddled and 
then heeled in. -, , 
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18 FOREST PLANTING IN WESTERN KANSAS. 

To heel in treea, a trench ruaning east and west, and deep enough 
to hold the roots and about half the tops, should be dug, with its 
south bank making an angle of about 30 degrees with the surface of 
the ground. In thia is put a layer of trees with the tops leaning to 
the south. The roots and lower part of the trunks are then covered 
with fine, firmly packed soil, and water is liberally poured on. In the 
same way successive layers may be put in until the trench is full. A 
temporary shade of some sort will lessen the danger of drying out. 
In tie case of evergreens this is very important. 

It is often assei'ted that the native red cedar is sure to die when 
transplanted; but such is not the case. The experience of a resident 
of McCracken, Kans., is instructive. He went to the bluffs of the 
Smoky Hill River, dug up a number of red cedars about a foot in 
height, immediately rolled the roots in a near-by mud puddle, and 
kept them moist until set. As a result every tree lived, and growth 
was scarcely checked. At the same time he received a shipment of 
cedar from a nursery, used equal care, and lost every tree. The 
nursery stock had dried out either before or during shipment, while 
the native trees had been properly handled. A very successful exam- 
ple of ti-ansplanted native red cedar is that on the grounds of the 
Indian school at the Pine Ridge Agency, S, Dak. The trees were dug 
up in the neighboring bluffs and set during a drizzly rain by the boys 
of the school, under the direction of the superintendent. Nearly all 
of the trees lived. 

BROADLEAF SPECIES. 

For plantations of broadleaf species 1-year-old seedlings are best to 
nee, because they are easier to handle and also much cheaper than 
older trees. They ordinarily run from 1 to 2 feet high, and have prac- 
tically no branches, so that little or no pruning is required. If the 
ground has been well prepared and is moist, the setting can be done 
very rapidly. A man and a boy can work together advantageously. 
The boy carries the trees and bands them to the man as wanted. The 
latter sets his spade full length in the ground, throws the handle for- 
ward, sticks a seedling in behind the blade, removes the spade, steps 
firmly with both feet on the ground around the tree, and the operation 
is complete, taking not more than half a minute in all. A number of 
seedlings can be carried in a bucket partially filled with water, or in a 
basket with a wet cloth covering the roots. The remainder of the 
stock should be left heeled in until needed. By this method a thousand 
trees can be set much more quickly than by the orthodox method of 
digging a hole, spi'eading the roots out, filling in with fine dirt by 
hand, and finally mulching; and with good soil and moisture conditions 
it is very successful. The writei- set out over 500 yearling honey 
locusts in this manner on March 31, 1903. They were' mcely started 
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when frozen back by the anowstorm of April 21>, Iq apite of which all 
but three lived, and made an average height growth of 3 feet during 
the season. Similar results have been obtained with black locust, Cot- 
tonwood, ash, elm, and mulberry. 

Another rapid method is to plow a furrow where the row of trees is 
wanted, lay them ^sin»t the side of it, cover with a hoe, and tramp 
firmly. The remaining dirt may be thrown into the furrow with a 
cultivator. Of course it should be distinctly understood that these 
methods are only for common bro^dleaf seedlings when the right con- 
ditions exist, and are likely to fail elsewhere. 

For lai^e trees much more <;are is necessary. Little top should be 
left — n heavy mass of foliage will transpire more water than the roots 
can supply at the start. Bruised or broken rootj^ should be cut off 
clean. The roots should be well arranged in the hole and the dirt sol- 
idly tramped about them. Unless the earth comes into close contact 
with the roots, the air will get in and dry out both soil and roots, and 
the trees will die. If the setting is done in a dry time, water and pud- 
dling are necessary. A good way to water is to have the hole nearly 
filled with tine, finn dirt, then pour on the water and cover with dry 
soil. This prevents baking and evaporation. 

Trees should he set so that when the ground settles into permanent 
shape the roots will be covered to the same depth as before transplant- 
ing. This means setting 2 or 3 inches below the "collar." 

It is a good practice to set deep enough so that when the operation 
is completed the trees will stand in a shallow depression. This will 
cat<-h the rain and materially increase the chances of success in a dry 
season. 

An essential I'equisite in planting is suitable weather. Occasionally 
there are springs in western Kansajs when it is altogether useless to 
set trees unless water can be supplied whenever needed. The planter 
who raises his own seedlings can take advantage of favorable condi- 
tions, have his trees perfectly fresh, and set when ho pleases, or even 
let them wait until another season. 



Willows and cottonwoods and other poplars are very easily propa- 
gated from cuttings. Cuttings should be of strong, healthy wood of 
the previous season's growth, which ripened well and did not shrivel 
during the winter. A good length is 8 to 12 inches, with the upper 
cut just above a hud. They may he made when wanted for planting 
and set with a spade or in a furrow, as described for seedlings. If the 
ground is mellow, they can be merely shoved into the soil until only 
one bud is above the surface, and then tramped. Better soil contact 
is secured if they are put in slanting; the growth will he upright in 

C,oo;;lc 
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any vase. In favorahle seiusons cottonwootl <uttinp* often make a 
height growth of 5 or 6 feet. 

Many tree planters hold that cottonwooda raised from cuttings are 
of inferior form to those i-aised from seedlings, and shorter lived. 
There seems to be much reason for this belief, though it is not apparent 
why cuttings should not produce good trees if the situation is favorable. 

RAiaiN(i KKOM SKKI). 

Such common species as ash, niulberry, Os^e orange, black and 
honey locust, eatalpa, and black walnut are easily raised from seed, 
and the person who intends planting a large area will find it Iwth 
cheaper and more convenient to buy seed of some reliable hou.se and 
raise his own trees. 

To insure prompt germination the seeds of the two locusts are 
treated with hot water before sowing. A leading Nebraska nursery- 
man who is very successful with his seedlings pours water, at a tem- 
perature of 175*^ F. for honey locust or 120° F. for black locust, on 
the seed, and allows it to stand for several hours. The seeds which 
swell and rise to the surface are skimmed off and planted immediately, 
and the operation repeated with the remainder. Treatment with boil- 
ing water is often recommended, but tests indicate that in some cases, 
at least, the vitality is destroyed. There is no doubt that a safe and 
reliable method for the honey locust is to use water at an initial tem- 
perature of 25° to 50° under the boiling point, and then let the seeds 
soak in lukewarm water until they swell. Seeds which have become 
very dry must soak longer than those which are fresh. Black locust 
seeds grow very well without any treatment, but the use of hot water 
causes more uniform germination. 

Heavy-coated seeds, like nut« and acorns, are best sown in the fall, so 
that they will be opened by the frost. Ordinary seeds maj' be sown 
in corn-planting time. The soil should be moist and well prepared. 
Only a shallow covering of earth is necessary. If the ground is diy, 
the sowing should be delayed until moisture comes. 

With a good season the little trees will be of suitable size to trans- 
plant the following spring, and will not require much pruning. The 
great advantage in having home-grown seedlings is, that they are at 
hand and ready to take up and set where wanted any favorable day 
with little danger of drying out. Handled properly they will begin 
the second season's growth promptly, and with scarcely any check 
from transplanting. 

Pine seeds germinate i-eadily, but to avoid losing the young seed- 
lings requires so much care for light and moisture conditions that the 
ordinary planter will do well not to experiment with them. The ger- 
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mitiation of the red cedar is one of th« trouWesomo problems of nur- 
serymen; ao much so that many prefer to buy 1-year-old aeedlings, 
which they transplant and prepare for their own trade." 



Spacing is largely a question of utility and taste, with some varia- 
tion for different apecies. In general, however, closer planting is 
advisable on the Plains than most people imagine or are willing to 
concede. A single tree or row of trees in the Hod has little show for 
life. If an artificial forest is to succeed in the struggle against native 
vegetation, wind, sunshine, and dry weather, it umst stand in a dense 
mass and present a solid front to its foes. Cultivation is the best 
method of conserving soil moisture, and if cultivation can be continued 
indefinitely and the abundant pruning required to produce the proper 
form where the trees are not crowded can be given, rather wide spac- 
ing is beneficial; but the average planter will prefer a method which 
does not require so much time and work. The less care the trees are 
to have, the thicker they should be set. They must be close enough 
to establish forest conditions of shade, litter, and undergrowth when 
evaporation and weeds are no longer checked by cultivation. 

Shelterbelts should be close planted in order to give protection 
quickly. ,lt is well to plant thickly enough to he able to thin as the 
growing trees need more room. In this way one I'an be certain of 
having good trees. If the ultimate object is to have spaces 4 by 8, or 
8 by 8, and the trees are set out 4 by 4, the poorer trees can be cut 
out and a final stand left of better individuals than if the wider spacing 
had been used at first. The crowding also prevents the trees from 
heading too low. The thinning will give fuel, posts, and stakes, 
always useful on a farm or ranch. 

The pi'actical consideration is the spacing of the rows in a manner 
that will admit ready cultivation with the harrow, disk, or other tool 
for surface cultivation which the farmer possesses. The method of 
wide spaces between the rows with trees set closely in them is an 
excellent one, since it permits of cultivation for a much longer time 
than the 4 by 4 -spacing, gives room for a team and wagon when thin- 
nings are made, and still allows a large number of trees to the acre. 
A 2 by 8 spacing gives the same nunjber of trees per acre as a 4 by, 4 
spacing, and 8 by K the .same as 4 by 6. 

I for detailed and practical information coacerning the treatment of all kinds of 
eeeds and eeedlinga the reader is referred to Bulletin Xo. 29 of the Division of Foi^ 
eatry, TJ. S. Department of Agriculture, entitled "The Forest Nursery," which is 
sent free upon application. 
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The following tabic shows the niimbei" of trees per acre with 
spacings: 



Spaolng. 


Number 


8p*cin(r. 


Number 


Fttl. 




*M. 




3by8.. 


i,m 


2by8... 


I, TO 


3by4.. 


t,m 


4 by 5... 


S,1TO 


SbJ-S.. 


2. 004 


4by«... 


1,815 


4br4.. 


!,7K 


6byB... 


2.7« 


Sbye-. 


!,t» 


«l.yB... 


1,861 


Sbyg. 


I.Mfi 


Shy 8... 


OHO 



The number required for any system is found by dividing the num- 
ber of square feet in an acre (43,560) by the prciduct of the two dimen- 
sions. For example, the last number in the table, 680, is the quotient 
obtained by dividing 48,560 by 64. 



The cost of planting is not great. At ordinary prices $1.50 per 
acre will cover the expense of plowing and harrowing. After the 
ground is prepared the planting of small broadleaf trees will cost 
about $2,50 to ^ a thousand, according to the method used and the 
soil conditions. 

The planting of ground occupied by virgin sod is not only laborious 
and expensive, but is generally unwise. The treatment of such land 
requires the breaking of the sod, followed by a second plowing and 
the cultivation incident to the growing of cereal (^rops for two or 
three seasons, before the ground is in suitable condition for the plant- 
ing of trees. Soils containing a large amount of sand can frequently 
be put into condition for planting the year following the breaking of 
the sod. 

The price of broadleaf seedlings at the nurseries in Kansas and 
Nebraska i-uns from ?1 to $6 per thousand. Some nurseries pack 
free and pay freight on orders amounting to $10 or more. The 
planter will do well to consult several catalogues before placing his 
order. 

Evergreens are more costly, since they are transplanted in the 
nursery to give better root development, and may be several years old 
when finally disposed of. It is possible to obtain red cedar seedlings 
as low as $4 per thousand, but transplanted nursery-grown cedar and 
pine of suitable size will cost 10 to 30 cents each and more. 

WHERE TO PLANT. 

In a naturally treeless region there is occasion for planting almost 
everywhere. Houses, sheds, corrals, and garden patches need pro- 
tection and ornament; planted groves will yield timber for posts, fuel, 
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and the numberlesH uaen which a stick of timber supplies; in parks and 
along streets trees make a town "a good place to live in;" schoolhouse, 
church, and court-house yards require embellishment. A good 
plantation for commercial purposes will afford a steady income, aside 
from much pleasure and conyenience, while it is surprising how greatly 
ft few trees improve the farmstead. 

Although general soil conditions vary little throughout western 
Kansas, there is abundant room for selection. Trees, like other forms 
of vegetation, respond quickly to good soil and moisture. The species 
which will grow on the uplands may be depended upon to do as well 
or better in the bottoms, because of the better conditions. Home trees 
which grow naturally along water courses do well un'der cultivation 
on the upland, while others found in company with the hardy species 
fail entirely when the change is attempted. Hundreds of failures in 
upland planting in Kansas and Nebraska have resulted because cotton- 
wood, willow, silver (soft) maple, and boxelder were expected to thrive 
in dry situations. 

Experiment has proved, however, that there are species suitable to 
use whatever the locality. On the upland there are local depressions 
which catch considerable run-off, and so are suited to trees which need 
more than the normal precipitation of the region. In such a situation 
on the high upland in the extreme western part of Kansas the writer 
once found, to his surprise, a row of black walnut growing in the sod, 
yet looking well and bearing nuts, though the settler who planted the 
trees had long since moved away and of his sod house only a heap of 
dirt remained. A cattle trail and wheel tracks served to conduct the 
rainfall down the gentle grade to the trees, permitting water to collect 
occasionally at this point. That the original plantation bad covered a 
larger area was shown by a few small stumps farther on, which were 
all that was left to show the effect of drought and neglect. Nearly 
every quarter section has an acre or more of depressed land which 
can be well utilized for tree planting. By putting the moisture- 
requiring species in the favored situations and the hardy, drought- 
resisting ones elsewhere the planter's range, of choice is extended, 
greatly to his advantage. 

OITIjTIVATION. 

The object of cultivation is, first, to prevent the growth of weeds 
and grass, and, second, to conserve soil moisture. Cultivation is 
essential for the first few years after planting, and in many cases nec- 
essary for a long period. Before trees are set or see-d is sown the 
ground should be put iu good condition. Deep plowing, followed 
immediately by the harrow, saves moisture and prepares the soil for 
penetration by the roots. After the trees are set, cultivation should 
be shallow and frequent. An ideal method is surface cultivation as 
soon as possible after every rain. The nearer this ideal is approached 



24 FOfiEST PLANTING IN WeStEBM KANSAS. 

the better the results will be. A du^^t mulch is the best of all mulchex 
for saving the water already in the ground and keeping the soil recep- 
tive for more. 

The pulverizing harrow is an excellent tool for shallow cultivation, 
and, used frequently enough, it is all that ia necessary most of the 
time. Where weeds have made a good start, an ordinary* cultivator 
may be p\it in, or a shallow disking given, but the disk should be 
followed by a harrow to produce proper surface conditions. 

After the trees are planted a plow shonld never be used. Too often 
the plantation is neglected until weeds have formed a dense mass 
3 or 4 feet high, and then, in desperation, a plow is resorted to, 
without subsequent harrowing. This leaves the ground rough, increas- 
ing greatly the loss of soil moisture through evaporation, and forms 
a dead furrow between the rows, or throws the earth awaj' from the 
baae of the trees, and cuts many roots, both injuring the root system 
and causing the growth of sprouts. The man who is not willing to 
take proper care of his trees deserves to lose them, and probably will. 

The Rainbelt Experiment Station, at Cheyenne Wells, Colo., fur- 
nishes an excellent example of the extent to which cultivation can 
replace irrigation. This station was established in 1894 in ^ typical 
High Plains r^ion. The elevation is 4,200 feet, with water 260 feet 
below the surface. The annual precipitation is about 13 inches. An 
apple orchard was plantetl in 1895 with trees of the varieties common 
farther east, such as Ben Davis, Janet, Winesap, etc., which are in 
excellent condition, and produce good fruit. The intention is to give 
two shallow cultivations monthly if possible. The tools used are a 
5-tooth cultivator and a dagger-tooth harrow with the teeth set slant- 
ing. There are some green ash trees around the orchard a year older 
than the apple trees, which are thriving finely. Young honey locusts 
are also in promising condition. There is no doubt that under the 
same method of cultivation several forest species could be successfully 
grown. 

The Pomeroy Model Farm, at Hill City, Kans., which has been prac- 
ticing the " Campbell system " of cultivation since 1900, is a valuable 
experiment. While the main object is the production of wheat and 
other crops, fruit trees, Russian mulberry, silver maple, and white elm 
have been set out. They are doing finely so far, although it is a very 
unfavorable situation for the maple, and only fair for the elm. Culti- 
vation is given after every rain as soon as the ground can be worked, 
A pulverizing harrow is generally used, preceded by a disk if the 
weeds have got too much of a start. 

Cultivation should not be continued too late in the fall, for it tends 
to produce a growth of young shoots after the normal period, which 
may be too tender to withstand the winter. The wood should have 
time to harden before cold weather sets in. There ia more likelihood 
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Sketch of Plantation for a Farmstead on Northeast Cornef* of a Section. 
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Scotch Pine at Smith Center, Kans., Planteo Sixteen Years. 

Diameter, breaslhlgh. 5.6 inches. 



iM,Googte~ 



n,g,t,7l.dM,GOOglC 



SroTBS AND MKASUBBMEirra. 

Grotnth oj'CaUey -j, ■ ■ .. mmI v,iUnut. 



Place. 


HowBtonding. 


.„. 


he^tof 


breast- 
high. 


reqnlredto 

n diameter 
bre«thlgh. 


Number 






12 
16 
!0 


16 

IS 
28 


S.1 

<.l 
9.0 


2.e 
6.0 
































Hour 











HARDY CATALPA. 

Oatalpa may be expected to thrive in western Kaosas in localities 
where permanent water occurs at a depth of 10 to 30 feet under a sandy 
loam aoil. Since ita chief value is for posts, there is little use in 
planting it outside the ten-itory where it grows rapidly and makes 
profitable returns. 
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Mt.ANTHUS. 



The ailanthus is of Chinese origin. The wonderful claims made for 
it when first introduced have scarcely been justified so far as western 
Kansas is concerned. Thousands of trees were set in timber claims 
and elsewhere, but those which succeeded are few. The ailanthus 
grows rapidly, is not very particular as to aoil, and is capable of with- 
standing considerable drought and neglect, but it winterkills badly 
while young. Trees which manage to get past this stage seem to have 
no further trouble. Were it not for this tenderness, ailanthus would 
do very well, but even then it would hardly deserve preference over 
several species whose especial fitness has been proved. 

;, Google 
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Ailanthus flourishes in other regions, and is considered a good street 
tree. The trunk is smooth and symmetical, the foliage luxuriant and 
tropical looking, and city smoke and dust harm it little. 



Natural bur oak extends well westward, ao it must be counted as one 
of the more hardy species, though little used for planting. Occasional 
thrifty specimens are found in the valleys, and there is no doubt that 
success would result from more extensive trials. Several species of 
more value are doing so well on the upland, however, that there is no 
chance for the bur oak to equal them, and only variety is to be gained 
by experimenting with it. 

POPIAR8. 

The white and Lombardy poplars are closely related to the cotton- 
wood, but are less hardy. They will succeed in many valley situations, 
but their value is slight. 

White poplar, sometimes erroneously called "silver maple," is a 
nuisance, because of the numerous sprouts from the roots, and unless 
protected from the wind generally stands slanting instead of straight. 

Lombardy poplar has admirers on account of its tall, slender form; 
but it, too, suckers from the roots, and is short-lived a-s well. When 
the numerous lateral branches begin to die, all the beauty the ti-ee once 
had quickly disappears. 

WILD CHINA. 

The wild China, or chinaberry, is a native of southern Kansas and 
the Southwest, so it has become inured to aridity. It is a small tree 
with grayish bark, rather delicate compound leaves, and characteristic 
clusters of translucent, golden berries containing black seeds. It is 
hardy, and an excellent tree for occasional use in ornamental planting. 
Wild China is also called "soapberry," since the berries of a closely 
allied species are used in the place of soap. 

RUSSIAN OLIVE. 

Russian wild olive, or oleaster, is a hardy tree of small size that 
will evidently succeed over most of the State, though it has been little 
planted as yet. More extensive trials in Nebraska and South Dakota 
show it to be an excellent species for hedges and windbreaks in dry 
regions. The growth is rapid and the grayish foliage pleasing in 
appearance. 

OTHER SPECIES. 

Sycamore and coffeetree have been planted very little, but are excel- 
lent for ornamental purposes. The former makes a particularly good 
street tree. Both can be grown to a considerable extent in the 
Arkansas Valley and similar situations. CiOO'jIc 
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Blue spruce is coasidered to be hardy, but has not yet been planted 
sufficiently to warrant conclusions. 

A few planters who are familiar with ifc think that Chinese arbor- 
vitse will give excellent reaultswhen more extensively tried. 

There is no doubt that as time goes on valuable new species will be 
introduced tfhd forest trees will be planted in increasing numbers. 
The field for experiment is large, and many problems are yet to be 
solved. 

sumujtY. 

Some of the leading conclusions of this bulletin are briefly recapit- 
ulated. They are points which should be borne in mind by the tree 
planter in western Kansas. 

The effect of forest planting on climate is problematical as to 
increased precipitation, but definitely determined as to its favorable 
results in the conservation of moisture and checking the wind. 

The results to be obtained are sufficient to justify the expenditure of 
time and labor, and it is useless to expect success without such efforts. 
An intelligent selection of species, followed by good care, is essential. 
Not every man can set trees and make them prosper. Consequently 
it often happens that one thriv ing plantation tells more of the inherent 
possibilities of a given region than do a dozen failures. 

The planting should be carefully done in all cases, but conifers 
require unusual care. For ordinary plantations the best practice is 
to use small trees and home-grown seedlings so far as possible. 

Cultivation is essential to success, and should be such as to conserve 
the largest possible amount of soil moisture. 

Whether to prune or not depends entirely upon the kind of tree 
and the purpose of the plantation. The best time to prune is in early 
spring, just before growth begins. The cuts should be clean and close 
to the trunk. 

To a hitherto unappreciated extent cultivation can be made to 
replace irrigation or natural supplies of moisture; but, nevertheless, 
upland and lowland planting should be treated as distinct problems, 
a.s regards both the choice of species and the period for which cultiva- 
tion should be given. It is likewise true that every species presents 
problems of its own, which must be worked out if the highest efficiency 
is to be obtained. 

All planting, whether shelterbelt, ornamental, or commercial, should 
be for a definite pui-poae, and the most suitable trees chosen accord- 
ingly. The time for the temporary planting of rapid growing, short- 
lived species is passing, except in special cases. That of the future 
should be of a permanent character and such as will give lasting 
benefit, even though not so quickly. 
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BOTAmCAL HAJIES OF TREES HENTIONED. 

Austrian pine Pinut laricio aualriaca Endl. 

Scotch pine. Pinus tylve^rit Linn. 

Blue apmce Picea parryana (Andrfi) Parry. 

Chinese arborvits Thuya oritntalu Linn. 

Bed cedar Junipenu virgiaiana Linn. 

Black walnnt Jttgiant nigra Linn. 

Willows SxiiiBp. 

Cottonwood PoptUus delloide» Mar§h. 

White poplar Pi/pidxm aiba Linn, ■ 

IiOmbardf poplar Popvlut niyra ilalica Du Roi. 

Bur oak , Qvercug macrocarpa Michi. 

White elm Ulnau americanaUan. 

Hackbeny Celtis ocddenUUu Linn. 

Rneeian mulberry Mortu alba Uibirica (Linn. ) Load. 

Osage orange Toxylon pomiferum Eat. 

Sycamore Hatanvs ocddentalU Linn. 

Honey locust GUdiitia triaeantkm Linn. 

Cofleetree Qymnocladtu dioicut (linn. ) Koch, 

Black locust Robinia pxeudacacia Linn. 

Ailanthns AUicnihui glandvlota Deaf. 

Silver maple Acer taccharinum Linn. 

Boxelder Acer itegundo Linn. 

Wild China Sapindue marginaiwi Willd. 

Green ash Pramnus lanecolala, Boikh. 

Russian wiUi olive Elmagnv* angmUfolm Ijnn. 

Hardy catalpa Caialpa epeoosa Warder. 
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